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^a7mf{2<!>) (m^l) ±©mf-y 

Wit. m^mn^^tiz^n^nMmmnt:mi]-r^m 

mmm i (D-<^m»»^mziftm i »fiiijiai«^;5^'A;^$ 
ti, mrfsm2<o^^^^©#g(cttm2ro$inaffi^75*A 

f)mio:)mtim^=&tii-j]i^, m$E.m^^^-fy^m2(Dmi] 

m 1 o:)wmmf}mmx-^mmmm'ei^3.-)V(Dm 1 wai 

mi OA^'jSPtCjgiS^tl. HutEm2©^>'X^#©©m 
;fj?5^'mrtBm»^r>^i-;KD^ 2 CO A^'jaBtc^^^tiT*? so 
0. 

B9ie^2©ki7X5'^l9:7>t. H^IEmi, ^2. HacofttJ 

[»*^3] m$Emi<Dis}mmtm?ifS2<Dwmmt 

^mmM^^iZr = 2k-\^ s =2 riLTs S^ltff 
S-ti:-5Sl©^?9«^<h. m2(D'<^»S5i[#©{Cr = 
{ (m-1) mod (2k-i) } +i, s=2r<J:L'X 40 

sm^sm^ii:^m2(Dmmmmi?:x-jjL, mamM 

t'-y hk - l;5n«i^^tC«flfrfem2<73U'vX3'#afl5 
Xfj\ZmVd.^2<;)mM^^(Diiifj^X-J]V. (m- 1) 

<D2mmmx'o:)\iy k - 1 *u -e;ii^«^icnmiieii 
2 © k iS'^ScD A;^ {cmsm 2 CD u ^ ^ao Hi 

-jjtr^A^msmmm^^xtjir^. w*j®2{cf2« 



2 

w^i^zL-jKD^n^nm, i wttiyj^tecDmiis^ i a^x 
iimzt^mL, mtimM=Ei^:L-)i'(D^n'etim2<Dtii 
ti^m<Dmmm2(Dxti3izmmL, 

b, flift2mm^va.-;Komi<©A;'jg|5!cflfflS^i<Di/ 

2<Dxi]mzwimm2<D\yi^xi'^m^(Dmt]iimm^ 
2<DaitimzmmsH2<DUi?7.^^m.(Dxtim^m^n 

M 2 ®«OWffi*i|S^-r #-5^ 2 CD U v'X ^^St S'^ 

2 o)mtj^m<Dmmf^ 2 (Dx:hwztm\^. 
mmmw=EiJ^a.-}m(D^'^\zj:-oxm^ntc^mizm 
b. m$zmm'Ez^=L-)ia^mi<^xt)mzmmmicou 

2 «)A;'3SB(CH(r8BII 2 <D Ui^X^^&CDtiiiJT^mm-^ 

v^X^^g®Ayj;55~S^$tl, B(rlB^ff^:S^a-;KDSI 
2 <DtiJ:fjgB(:SSsm 2 ® l^>7X^'^eroA;075t^i^$n 

^) [log2(in-l)+l]RT<i:$tl-5, tt*]S4*fctt 
5 {ClB«0mffi»7Cjll»l5l8So 

(ciit^mm ifiofc^^tC, p= {n (q-1) + 

i} thx. micD^^mmw^^izr = 2p'K s = 

^^mmn^miZr = { (m-l) mod (2p-i) } 

+ 1, s = 2 1 tLTsm^mw^^^m2oym'mm^ 

t^xijL. mt^i^so^mw^i^iL-jKDmn^miiz 
tt. (m- 1 ) « 2 m^Mx(D \dy hp - itn cD«-& 
ic^HtrHB i mm<^mM=Ei>:r-)\,<Dm2 cDmt}\zmmf^ 
2(Dmw-mk<D\hf}^^^, {m-D n 2 m^^x(D 

\dv hp - \ T;^ju«-a-(cttmifB 1 ©aco^s^^- 

)V<DW.2<Dih-J]\Z. mfIB i llSK>^»^:>'i-;P'\©m 
2(r>Xtsmfii^<^<Dm\f.y hf—d'^^-Pi^msaimm'm 
^^rAyj-r-S, »*«4, 5*fctt6{::IB«©^^jgS7C 

mim 8 ] [iog2 (m-l) +1] f@®w:«3S 1 <Dmn=^i? 
^n^'ncDmrlB*gi^v'i-;i/$-fliijp-r'5feJ6w^ i « 
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-:^zi.-;KC?:^LT. r = 2k-l. s = 2ri:L.TsS$: 

tt*$-&sm 1 (Dmrnmn^tm i ©^^^^s^^^istc-^ 

^. r= { (m-1) mod (2k-l) } +i. s=2 

rtLxs m^mm-^'&^m 2 (Dmmm^^m 2 

- 1 *n co«^(ra*?^goai* t Lrm 2 (Dmw^^ 

(DWj^^Pl. m- 1 c0 2jiaii{;*3t-tSf>y hk- 1 

If lass, 
sings. 

m, 1 *3 2 (D-<^mmm^mizmti^ 1 ® A:^jgi575> 

e.«^l(75mt*-y hT-*-3'&A;'j-r^g|5g<h. 
micDm»#IS;tC0utei§lcomt*>;/ Kt"— :S'43j;a^HufB 
^ 1 «'^#*iS[i[^|8:*^e,<7)Ui;'3S:A;0-r-S)®lif<h, 

m 2 (Drnw^^izm^m 2 cd a^'jsb*^ e cd^ 2 (Dm f 

A;^-r'5g|5gi. 

ma^mzmEm 2 (Ds^^g(7^tll;^Jfi#*3J;^;cMfa^ 

mt. mmMii^&ti,z^n^nmmm^^m:f]-r^m 
mii^ 1 <D-<^m^»^mz^ 1 w$«m^^A:^; 
mtm^^&i,zmm^^m(Diiiti^mmT^fci!ti(D^3 
mn^tii-ji^ii:. nii$m^^mi,z^2<Dm-jjmn^mi] 
[3i*js 1 1 ] m^m 1 <DfkW=ei^:j.-)i^^^^m^ 

m2<DV]mmt^m^x^m$mn'^i^a.-)i^<D^2coiii 
tjmmi^xii^n^. m2(nvv7.^^m^^-^^Wim 

i>o.-)V(D^i(Dx-)ju\zmwi-&n. mu^2 (DVi^T. 

m.-^nx^K>. 



4 

^3mmm^\z^^\^xmmw,i<nis]mm(Dm^m7t^ 

[WsftS 1 2 ] Wte^ 1 co«3Wffli:WSH^ 2 ©WWffl 
<i:<£A;'3T^SI5gt. +)-'f i/JL^gS^A^^^cDStk (k«, 
af^gc) <!:/j:ofc«^(cmi<D'^#*S5»^gtCr = 2 

k-i, s = 2 r^:UTs^^ff^s$-li■^MlcD31lJ^i^t^ 

»2©'<#^S5W^&{Cr= { (m-1) mod 

(2k-l) } +1, s = 2 rtLTsm^ltSi^-e-^^ 

atCfi. (m- 1) ro2jt*S-t!'<Dlf^y hk- iTi^iro 

:®^tC«Bni2^ 2 (D L-vX^^^CTSA^bfCBtrie^ 2 com 

©^S®m;'j^A;'3b. (m- 1) ro2jia:^T«b*>:; 
h k - 1 *n TfjliJl-^lC^StflB^ 2 <D W>?X^^i5« 
A;'! tctatem 2 o k i^x ^ tB;t; «r A;^-r S 
|g3©35iJfflim^*A:^-rsSPg*^ty, uc^ 

1 WiaWfit*^"^^T#^^l c75L->^X^5'#©i:. ^2 0 

x-)ju\zmm\.. wtBSfftv'ir-;KD^n^enm2 « 

l±l;'3^ffi«HfrtEm 2 CDA:^HI5tcjgggbfc^Sje5t?ll#lHl 

mw-'ei^a.-)i^(Dm2 0)tiitimzm^m2<r>ui^7.^^ 
m<Dxmmm:^ti. 

L. mlSB^^^>':r-;U(7)|ilcDA:^g|5tCmrBBIIl©l' 
;K75|| 2 CDA;^gl5(CHUIE^ 2 U-i^X ^#®<Dtll:^^*li 

2<li. mKOaj^fg^^'^^T^-S^KDU-vX^^IS: 
^2<D«JWtt*^^ST#-5m2K)^v'X^'^Si:* 
Rf(IE^fiE^i^i-;UcD^n^'nmi(75atS;'j«rffi« 
WiE^ 1 <DA;'ja5(Cti^L, mtimWei^zL-JlcD^tl 

'enm2<Diiifj^mo:>mmm2<DXf}mzmmLtzmm 
m7imM^m(Dmm-^^x&-z>x. m^mw=i:i^3.-)\^ 

40 rom 1 rotll:^jg|5trflfflB^ 1 o^>?x^^S(7^A:^*^'^g^i^ 
sn, MfE^*^v3.-;K^»2com;^jaB(CHtrtB^2® 
v?x ^ A^'j^t^Si^^ 

L. mItESff^:>'i-;i/»m 1 (DXi]^\zmti^ l COU 
S^X^^®0!lS;'j^f«M-r-5l5Pgi:. BdlE^iiti^i- 

ji'Oim 2 (DXfimzm^f^ 2 ® ui^x^'^®<Dm:^*« 

[log2(in-l)+l]UATi:^n-5, 1 3 S 

50 fett 1 4 \z'^m<r>fk^mym.%mm<Dum:^^. 
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[W*^16] i (n^ i ^ 1) COSS^Va.- 

r£■:3rzm■^^Z. p= {n (q-l) +i} tLX. fHl 
©'^^^iftSL^atC r = 2p-l. s = 2riL.Ts^Sr 

r= { (m-1) mod (2p-i) } +1. s = 2rt 

*m^ri^3.-;KDilS?^gfC«, (m- 1) 02il«a 

TO? f-y h P - 1 1 CO^^^tCtinfflB i aS®*S^>? 

^, (m- 1) (D2it«iKTCDe-/ hp- l^tlTi^ili 
HfrtB i SScD^S[^:i;i-;i/®m2cDA:^g|5*'>eOTmb: 

vm^m 1 7 ] [iog2 (m-i) +1] <H©w*JS 1 (Dmw=e 

tim?im 1 ot±i;^*5^^©MsBm 1 (Dxtimzmm-^n. 
mm 2 oxtimzmm^nxid o . 

T. r = 2k-K s =2 riLTs*^lt»$-l±.5||l 

(Dmmm^^ml<D-<^mmm■^mz^p^. r = { cm 

-1) mod (2k-i) ) +1, s = 2 r tLXsm^ 
A, m- 102ji^S(c*3ttSt*-y hk-l:^n»«^ 30 

m- i<D2mmm\z^i^^\d^y h - 1 Xltf3.^^m 

^iz\tm^^^o:)m'jjtLxm2<DXfjm^iAi]-^ri 

rj.-ofzUi^x^^m'iZAijr^^m^^ts. tmmi 
2, 13. ^tciti 4{z$m(Dmmm^mmm^, 

[W*JB19] ;^PT^*GF(2») (m^l) ±(Dmb'-y h 

^-^<5:^#-r-5fcJ6(^mic75A;'j?f|5i:m2®A;'jg|{i: 40 

Mfa^lcDA;'j|?B*''b«micDmt*-7 h^— 37;^|tA:^j$ 

n^m 1 ^j:zsf^2<D^^mi^n^^t. 

fltriem 1 ©m t'-y h7'-^43J:Z>'HtltHm 1 ffl^^^^jl^S 
#llfe*^e.«tB;^*tA;'j$n-5m 1 
mftB^2CDA-/;SI5A->e.CD^2CDmt'-y h'f—^^^ZSm 

am 2 <D-<tm^»^mA^ s «m/j*^*A;'j^n-5ig 2 « 
mfim2<Dmw^^<Dmt}mmi^z:^mim2o^m\^y 50 
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h 5^-^ A:*? ^ n§s«#a t . 

mrSBmiw'K^^ji^Mc^ai:. Hrrfem2©-K^ms^ir^ 

flfriem 1 <7^^^m^w-^Wi\z\t.m 1 ©tim?ifB^*?A:^3$ 
ti. fltrlB^ 2 w^^^^^^atctam 2 cDM^gnf ^*SA 
;'3$ti. m%^m^^mz\t.mm^^^(DWj^mm-t^ 

ti^mio)\^tim^^mti\^. mawsi^Wii}^m2<nmj 

|g 2 rolDffifiTjsiSST-^fltifBSff^ 2 
:/jm^*iA;^;Sn-5, ll2«W'>'X^#at*-&^. 

mi<Dxtimzmm.^n. mmw,2(r)\^~j7.^^^^(D^ 
tH)m%im.n'E'j=L-)V(nm2<Dxtimzmm^nx^ 

mmm2(Dv-jxi>^^-f)^. wib^i, m2. w.3(du 
mim 2 1 ] mmm i ® ?u«4t t mrtBrn 2 ««owfi 

tl3.-:>t:.m'^\zmi<D^'^mm.W^mzr = 2^-\. s 
= 2 ribTs^Sratif^-B-'S^lOMWft-^t. ||2 
r = { (m-1) mod 

(2k-i) } +1. s = 2r hx^xs^^mm-^^^m 

m\Zit. (.m- 1) <D2mm^X(D\iv hk- lAiKD 

«^fc«MIBm 2 ® u vx^^^roA;'3(cfl«rlBm2 

M^S^(Dmij^Xi]\^, (m-1) <D2m^mX'(Dify 

N k - 1 *n xr£\^^m^iziitmMim2coui^x^^^(D 
xij\zmt^m2<j:>v~j7~.^m^<D\hti^x-)j't^rz!i>(D 

[S*J}<^2 2] 8iJRJll<D^»^>'i-;i/2fli. m - 

KDtimm^MMx^^minV'jT.i'^WLii. ^2© 

«!JWffl*^iS;feT#-5m2<Dl'v'X:$'#gt*-^i?f. fltflB 

mff^ri^i-;uo^ti^'nm 1 (D^h^^fDwimm 1 « 
A;'3Si5ic:ii^u. m%^fkW-'E'jjL-)V(D^ri^nm 2 © 

b, ^rc>miC0A:'jSI5(CflttBmi(7)U>'X5'^g<75ti5yj 
;«^*J*^$n. HaSB*SL^:v'3.-;WcDm2 K>A;'jg|5{CHutB 

m2<D\^i;7.^^wt(Dmtimm-^n. mmfkm=Eyf=L 

-)V(Dmi<D\^-hmzmmm,i<Du~j7si'^m<r>x-jTf)^ 
mm^ti. mmm^'^i^a.-A<Dm2<Dm'jjmzm$Rm 

2 W ^>?X^'^®OA;'j*^Si!5c3nfcS?ii^7cS^lt|plSS 
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immm 2 3] 3 m&.±<r>mi^m i 

^1) ©^it^va.-;Kc*tbT. -y--ri7;i.^75^-R^^© 

ifcq (qae^iC) t/ioAc^^tC, p= {n (q- 20 
1) +i} tbT, ^ICO'^^^iSS^gtC r = 

2P-1, s = 2 r ti^x sm^mw-^it^mi(r>mmm 

nt. m2(D^^mmW^&lZr= [ (m-l) mod 

(2P-I) } +1. s = 2 r tLxsm^tm-r^m2 

(m- 1) cD2jiSii-rcDt*>y hp- 1 

i]i.zm^m2<r>mm^^<^mti^^A., (m-i) ©2 

ii^IitrCDt^y K p - 1 1 Tv^ct^H-iftcttStrta i #e 
(75^m^v^:i-;KD^2(73a:i:/3^> 8582 i 30 

>?3. -;i/CDm 2 (DXJMA-^ <b (Dm f f> ^- ^t-r^m 

3 »Mffll«^^A;^-r^«»*jg7C«©[HlgS*-&ty. ffi* 
^2 2. 2 3^fett2 4(Cfa«cr)gB. 
[W*^2 6] [log2(m-l)+l]<@(7)lf^:B10m»^:. 

- w««iff#pt.-M-2-rofij^fi^p-t-, f^3<Dmmm^m 

(OH 2 ® A^'jgKfcg^i^^ tlT* 0 , 

mts.f»m^mt, mmmsk (kit. ^mm (omwE 

i^:r—MzMLT. r = 2 k-1, s=2 r tLXsm^ 

itff s-s-sm 1 (Dmmmn^m i co-^^^s^^^aic^ 

A, r = { (m-l) mod (2k-i) } +i, s = 2 
r t LT s m^tm^'tt^^ 2 CDf|5iJ^«-^$m 2 CD'K^ 
m- iro2iiS^(C*3tt-5f<;/ hk 
- 1 *n CD^^Hjl*?^SffltH:'3 i: LTH 2 O^ff 
©m^^Sr-^X.. m- lCD2jl«atC*3lt-g)h*>y hk- 1 50 
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;5i 1 xittj.\,^m^izitm^^m<Dmtiti.rmm^ 2 <d 
mim2i\ mmm'^va.-Mz^m.^in.^hni:: 

[»5}c^2 8] iJu7m?(2^) (m^l) ±©mk*5/ h 
mi©A;'j?[B*ve,mt'>;/ hx- 
^ *5 J; e. « tB:/3 A;'j-r 

■SSPgt. H2<DA:;'jg|5*^e.«)mf>y hT--^'*3j;D;B5 
S'<^mM»^©*'>e>CDai;'3S:^gt^g(CA;'j-r-5aiig 

p= {n (q-1) + i} i:LT> W,l Oi^^m^^W^ 
S(Cr = 2p-i. s = 2 ri:i^Ts^^ft»S-&-5^1 
©ffifJtWffi^t. H2®-<€r^SI©^a{Cr = { (m-. 
1) mod (2P-1) } +1, s =2 L/Ts*?&tf 

w-r^'m2(D%mm^t^xt}-r^wcmh. 

m-iro2jiaJg{C*tt^f<y hk-l (ktt. gf^ 

^) *n ®«^{caiR#ac7)|±i:;^tLTm2»^S[#® 
(nthtl^^^. m- lCD2ji^iiC*3lt-5f';/ hk- 1 
*s 1 TH;Sl.i«^(ct±iil*^^^(Dm:^i: LTHfiiam 2 (D 

mim22] liurmYm (m^i) ±©mt'-yh 

^ii^zs^^m.m.m-^^f3'^<b<D\!iSti^mw^mzxti-r 
m^^mm.m-^m^^(D^ii^mw-^mzxfit^W£.m 

mmt. p= {n (q-l) +i} ibT, BKD^^ 
^^ff^atc r = 2p-i, s = 2 r t LT s ^Stf^;^ 

{ (m-l) mod (2p-1) } +1. s = 2 r i:l.X 

s m^Emt^^2(Dmmmmi^x-j] 

m- lC0 2it*^tc:fettSt:*>y hk- 1 (k«, 

1 <7)m^izmRm&(Dtiiij ti.xm2 (Dmwmm 

(DtHfj^^^. m- 1 «2ji^ii(;:*3lj-^h*-> h k - 1 

1 xittt\,^m^izitmi{^m(Dmi]tvxm%im2<D 

[«*^3 0] ;tfPT#:GF(2ni) (mSl) ±romh'<y h 
5=^-5' SrSmt-S;^*, miOAtrSI5*^e.mt'>> hx- 

^ *5 J: # ^ ^ ^ 75^ e. CO ai ;^ ^ ^ IE ^ g (c A -r 

-SSPgi, H2»A;'jSI5;6^e.romh:->' hT^-^feJclXmr 
IB-i ^ SjaS^S*^ CD m * A :^-r S ©pg 

p= {n (q-l) +i} tLX. miOi^^mi^M^ 
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©(Cr = 2p-i, s = 2 ri:L.Tsm*It»$-B--5^1 

(ommm^t. f^2(D^^m^»mmzr= { (m- 

1) mod (2P-1) } +1. s =2 r tbTs^S:ft 
m- l«2jiSil(C*5tt^f-y Nk- 1 (k«, 
<Dmtl^^^, m- l®2ji^iltCi3tt-5)f-;/ hk- 1 

i^o 10 

p= {n (q-1) +i} ibT, 

g{Cr = 2P-U s = 2 rtLTs^SfHt^-a-^mi 

W^|3^J^^fi^t. m2«^^^jtS[#g{3 r = { (m- 

1) mod (2P-I) } +1, s =2 ri^Ts^^'lt 20 

m- l<7)23i^ll(C*3lt-5t'-;/ hk- 1 (k«. 

m ti^i(Dm'^\zmm.^^<r>\^tit\.x^2(Dmw-mm 

<D\^ij^^-A.. m- l(©2jl^ii(c:*5tt-g)f>v hk- 1 

1 -x^ktis.^>^m'^\z\t.m^^^o:>^tit\.-a^^w. 2 <d 

Wet. ^^OBt^^M. 
CW*:^ 3 2 ] T#:GF (2«) (m^ 1) ±.<Dm t*<y h 

ii^u^^^^u^^-fi^i^<D[i!,tif)^xij^n^mw- 30 

^a<h. ^2®A;'3gE*^6«mf>y h5='-;J'iickt>'Wie 
'^^^Sllf^g;*^ e><Dm:^:«tA;'j t 

p= {n (q-1) +1} iiUT, mro-^^^SIS^ 
g(Cr = 2P-l. s = 2 ribTsm€:ff»S-&-5mi 

coa-iijuffi^i. m2<D-^^mm.%^mzT= { (m- 

1) mod (2P-I) } +1, s = 2 rtbTsm^tt 

m- l©2ji«Ji{C*5WSf>;/ hk- 1 (ktt. 

^) T^/n cr)il^(cil^^©0Dm;'3<hL.T^2(D^g:^g 40 
©ai:^j^^x., m- l<D2m^^\Z^n^\f.v 1 
ifi 1 T-tt/^c tC«aSi#S<Dtil:'j t L.TlrlEm2 CD 
A;'jg|5*-'^A;'j^n'2)mf-7 H-r^— 

-^ii^u-<'^m^w^m^<ba)m}f)^xf}^n^mw- 

^2(DA-yjg|5;5^6®mt'<;/ ho'-rS'^fectU^mrie 
tJ^eT$)oT. 50 
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p= {n (q-1) +i} tUT, H 1 ®-<#^}g[|S^ 

a{Cr = 2P-l, s = 2 riUTsS^ltff$-e--5mi 
COWtaifi^t, m2(D'K#^SJS^g{Cr= { (m- 
1) mod (2P-1) } +1. s = 2 r^LTsS^ft 

w-^^m2(Dumm^t^xfi-t^rctbai^Wit. 

m- l«2ji^ilC*5tt^t*-y hk- 1 (k«. gf^ 

m An ro«^(ca*?#S«ai;^3tLTm2a)Sff#S 
©m;^<£^A, m- l®2jt«a(Ci3tt-5t*-y hk- 1 
7>^' 1 Ttt;^j:li«^{ctiSS?^S»ai::;ji UTBtia^ 2 » 
A;'ja5?!i^E)A;'j$n-Smt:-y :S'<£#A'2)^J&(3D# 

[0 0 0 1 ] 

tXSMfcMb. i;DI¥iffl{Ctt, ;^DTt£;^c^*:GF 
(2ni) (m«ffilc«g,«^) CD^iSMTcSlff^. ffiU 

m\zmt^. 

[0 0 0 2] 

0 : 

(1) mm-^<nmwi 

(2) U-i^XiS'^e* 

(3) k-f5^>-> (|ll;y(flIg§(D«-&tti7D->'i7fc*i'D 

(4) m^m^o^^-^. rnxwi^m^Wi. mm^fi^<b. 

[0-0 0 3] : Fermat's little theorem 

X« [1] [4] /cCiffCS^^nxl^-S <h:te 0 . 
[0 0 0 4] 
[|S1] 

J =x" -= x-r •••r 

WiiS (Fermat®/jN5£a) SrffltiT^^fejjeTt^ft^Tfr 

[0 0 0 5] z:«)ii^®itSL*iig;»:|5i8StLT#^«^ 

8&t Hl<D2miel?S^Jt%. (x 2) (75 i ^^;}ja6/j:;5t 
e (m-2) lHlco;i/-:/TltSt-r -5 7;i^zfUXA;<>^cfc< 
fig*2tlTli-S. U'f7^>-> (■y-'Ti^;!/^) fl (m-2) 



(7) 
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[0 0 0 6] ffl<5^'&:b1tlHl?ST^3^-r ^^-^tl, m2(D 
T 

[0 0 0 7] 
[SC2] 

M (CI o e a <m — 2 > -4- 1 ] > 

[0 0 0 8] -J5m2 : d*^-it#<^T;U=f'JXA<h. 

^/0^*{J/- fcJ: < T ;i/ =f U X A • it # C7) T ;i/ a* U 

XA) ;!?^^*$nTl^^o EI3tCm= 1 6tc43tt'2>ftff3a 
S(?)«?*JS:^-ro S;^. ^KDTJI/rfUXAcjcDJEiMfrc-l?* 
^7!^^^^« [3] TJf AcSfJT;i/rf U XA(C, 

[0 0 0 9] 

[ic3] 

2 — 1 = 2 (2'*^2— 1> CS'*'^^-!-!) 

^i^ff^iift?)^, ti/OiSffi'bfe^o i.iTncoT;^rf'J 

[0 0 10] 

'"^llog, {m-\)]^Hw{m-\)-\ 

^»|Hl?S<0 l^-Y 7" > V t b T 
[0011] 
[^5] 

M{[log, (/7/-l)]+/Ai<w-- ])^l} 

[0 0 12] Vi-rtlcDT;i/=fUXATt>, :?7ffil(tS;^J: 

[0 0 13] -^ms: mwtm^t^±T-<Dmthm7€mw 

^®5[4]. [2]f^a\Z. GF (2m) {c^V^Tm=kq 

(mT^i^^^iSc^) X^$>^Lt. GF (2m) o^^tij^TC^II 
g:$rGF (2m) (DmntGF (2k) (^tViUGF 

(2q) ) <Dmmm^i^Wizmm't^-jjm^^-^nx\^^ 
[0 0 14] L^^L. :i(D'jjmmRibnrz^^(Dm^\z 
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[0 0 15] -Jji^4: =L-{7')y \^'SM\^ 

tLtzti^. :x-^U H]a^?±TBA+FM= 

^?£i^7t;<h?^j:^<t:l.^^ttM^fML'fc^>(D-r$>^o CCD 
10 -Jsm^. —mzV^'ryi^ifiO (m) <h;^cJ:^i:l^^'5Pp1gi 

[0 0 16] f^^f^;^j:^S^ : 

[1] S.B. Wicker and V. K. Bhargava (eds. ), Reed-Solom 
on Codes and Their Applications, IEEE Press, 1994. 
[2] T. Itoh and S. Tsujii. 'A Fast Algorithm for Com 
puting Multiplicativelnverses inGF(2m) Using Nor 
mal Bases,' Information and Computation, vol.78, n 
0. 3, pp. 171-177. 1988. 

[3] T. Itoh, O.Teechai and S. Tsujii, 'A fast algori 
20 thm for computing multiplicative inverses in GF(2 
m) using normal bases, J. Society for Electronic 
Communications (Japan), 44, 31-36, 1986. 
[4] J. Guajardo and C. Paar, 'Efficient Algorithms f 
or Elliptic Curve Cryptosystems. ' proc. of 17th An 
nual Intl. Crypto logy Conf. (CRYPTO'97). LNCS1294, 
pp. 342-356, 1997. 

[5] H. Brunner, A. Curiger and M. Hof stet ter, 'On com 
puting multiplicativeinverses in GF(2m)'', IEEE T 
rans. Computers, vol.42, pp. 1010-1015, 1993. 
30 [0017] 

[0 0 18] *^0J!TtlM;?7C7)¥^i<Dfi:l^^a5^^<hO/ 

iiiM;^iHi8S, m.^^f:>^m^(o\^^^n(D^'^\z^\^^x^. 

[0 0 19] i^mmt,. ^M(Dm^tmt\.x. s*^ 
i^=L-)v^Wi^'^f)^rcw^x\ m^u^v^yy (Hii^^in 

^ti^T^H'U-o ^mwm^^m'p'rz,ttii<m^r^ 

h(DX$>^o ^^(D'j^^^xiit. i^^-ftihu^^-yy^m 
^Tct^i^f)mM^\ u^^yy^M'b'to t-t^t 

50 ^trMtCti. JWTc^ilOTfe^o 
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[0 0 2 0] (1) Ferniatcr)^S*-?-©S$tt»-r-5^r 
[0 0 2 1 ] 

me] 

M{[log,(m-2)]+l} 

[0 0 2 2] ( 2 ) • it#®75fS6, a^Zf^cymM 

[0 0 2 3] 10 

M([logj (m - 1 )J + 

[0 0 2 6] ( 4 ) ^^i^±(D^n^mmr?>:^mt. 

[0 0 2 7] (5) vs.mmizj^^:ijmit. 
[0 0 2 8] mmo^^mm^^M -it^ii^ 

■z>rc<WlC (Fe rma t j; ttfel5*De>-r, 
l^^ ^>'>*mWi-(:^M • itPi-o^m^^ (Fe rma t 

[0 0 2 9] 

[0 0 3 0] •rnc:b-&. *5!H^C9±tBSigg«. 

^ffijgSTCSI^IslK. K^ffiiSSTC^SLlil 

-mm-t^ z-tiz^o m^-^-ti:t7 ■ 

[0 0 3 1 ] -ruty-^. :^mMmmmi(D^miz^n 

UaTmfil'^) (m^l) iWmf-y 1-7^— 

gi. Atrial 1 Wmb'-;; h5='-:5'*3j;0;Hf[IBm lOT'^^- 
9912112 OA:'3SI5;5^ 6 0^2 (Dm h*-;/ h 5=^-37*5 J; c/ffif 

te^2 ©'^^SjKff^®7!i'>e>®m:/3*^A;'3$n-5ig2 <D 

l©'<#^«»^®i:, fl9f2^2K)->c#miRm#l&t. 
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[log.(w-i)] +//h<w-1)- 1 

[0 0 2 4] 
[^8] 

[log. (w- 1)] +/^i</;/-l)- I 

[0 0 2 5] 
[|S9] 

/yvt'(m - 1 ) - 1 ) 

t(rlE^iromiL#|S;i5imi®m;fj«^^ai:^L. flff 

[0 0 3 2] *^9lW3f*^2(75^BJ(cJ;nii, if*]^ 
ff^:>'3.-;uc7)mi(7)ta:^j<t^:^tA:^$^a^> HicdI/ 

v'x^^isi. ^2<Dwmm^m^x^mmmw'ei^a. 
-)l<Dm2<DtiitJm^^^xi]■^n?>. ig2(75^>7x^# 

'i:i^o.-)l(DfHl(DXt]mzmm^tl. mtif^2(DU-J 

:^^mm<Daitl■f)mmmM.^'Ja.-)l<D$^2(Dxtl^^z 

1. ^2, ^3«33iJWf^(ciSi;Tmrf2mic7)?5a^fii<D 

[0 0 3 3] :^mm<DmMm3<D9tmiz^tnt. wiHm 

1 W^BfflfatHulB^ 2 WWWMt ^ ^i^Xi$'#©-.A;^j 

i^is) t.u-Drz.m'^\zw,i<D^^mm.'m^mzT = 2 

k-U s=2 rtbTs^^tt^^-ttSmiroSlJSIIfi^ 
i. -m-2c7)--N;#^}t##|^(c-r^= { (m- 1 ) mod 
(2k-i) ) +1. s = 2 ri:LTsm^ft»$1+^^ 

2(Dmmmmit:xtiv. m^m.w=Ei?:x-)v<r>mu^ 

(m-1) c732jiSJiT©f-y hk- l:*n« 

«^r(c«WfB^ 2 ® kvX^^S:® A;'j{cmrtBm 2 »^ 

e#Srom;'j*A;'jU, (m- l) W2jt»^T(Dtf<y 

h k - 1 1 T;^=£Vi«-&lC«Bff8BII 2 coWi^XiJ'^I^W 
A^fj WIB^I 2 © 1/ vX ^ tU/j 3 (DU 

[0 0 3 4] *^BJ<DW*^4©«?li{Cj;tl«. 

irom©^>;3.-;W2fli> ^1 cD?J)Wffi*5|SST#^ 

^iwkv'x^^si:, w,2mj}mmm'&x^^w.2 

tif^\<r>d!iti^'il^(r>mm-m\<r>X-hmz^m\.. MfB* 
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^ >'3.-;KD^n-e'nm 2 (Dihtit:moimvim 2 <dx 

^; vzL-;i/K)^ 2 (75A:'ja5fcntie^ 2 1^>?;^ ^'^aco 

i^=L.-)V(Dm 2 (Dmttmzm^f^ 2 ® u vx^'^swa 

CO 0 3 5] *^fljOW3}t:^50^BJ(cj;tl«> 10 

"tti^nm 1 <Diiii]^m(Dmm^ 1 ®A;'jgB(cff ggu, 

;^;SB{CmffBlliro^>?x^'^©«A:ti*^*S^$ti. StlB 

mm'Ei^zL-)i(Dm2(Dtii:f]mzmmm2(DUi^7.^^ 
[0 0 3 6] *^Bjc9»*Ji6©^?g(cj;n«. m^m 

»^:V3.-;K;D|Sn (ntt, i^^) tt, [log2(in-l) + 

[0 0 3 7] *5S?/3©lt^JS7®%?g{CJ;tlli, 
©(CJcD. 11^ a (n^i^l) (7)mff^rv'3.-;i/{C** 

m'^\Z. p= {n (q - 1) + i } .hLT. W,\<r>^^ 30 
^S^m^atC r = 2p-I. s = 2 riL.TsftS;ltat$ 
•&smi®$(IP^i^<!:. f^2(D^^mm.W^Wc\Zr = 
{ (m-1) mod (2P-1) ) +1. s = 2rtVX 

sm^m9--^^^^2(Dmmmmi^xti\^. saiBia 

S®^gt^>'ii.-;POjl#J#©(C«, (m-l)®2ii 

^^T-rot'-y h p - 1 ;5n ©S^[c«fl^fB i mS(OmW 

=Ei^D.-)V(Dm2(Dmti\zmmw,2<D^m-^^<7)ti!>ti^ 

^■X. (m- 1 ) CD 2 il^Jg-eO) t'-> h p - 1 Tfj: 
ti^^frttWIH i ©eo^rv'a.— ;KD^2C5m;'j{C, M 

IB i ;i/'\CD||2(DA;'3g|5^e.«mt' 40 

io 0 3 s'ii^mmmi^mscDmmz^iwt. [log 

2(in-l)+l]e«W*® 1 cD^S^-:/i-;i/i. ^n^'ti 

Pi:. m2»©jfflim#s¥t, m3<Dmmm^mt^^-z. 

1 oi±l;'375^;*:«WIBft»^>;3.-;Kom i (DX-):imzik 
©ffiriB*Mct>?i-;U«M8E^2(Z)A:0SBlc«il^$nT so 
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^gC^rviL-JKcML-T, r = 2k-l, s = 2 r t\^x 

s 1 ©$«fi^*ii 1 (D^^mmn^ 

r= { (m-1) mod (2k-l) } +i. 

s = 2 ^ tLx sm'^m%-^^^f^2(Dmmmn^m2 

W^^^jl^S^gtC-^X.. m- 1 CD2 
>y - l;?>n<?D«^(ca*?^S«m;'j<i:LTm205^ 
%^WL<Dmtl^^?L. m- l©2jl*^{ci5ttSh*<;/ h 
k - 1 *s 1 TttAj:i,>«-g-tc«jlJ?^g(7)|±J;'j t brm 2 
®A;^SI5*^e>A:^)$n'5)mt*-y hx— rJ'^-^x.-S. S?is 

[0 0 3 9] i^mmt^im^ <o^m\z^n\it, mum 
Wii^^-)v\zmm^n^tittx-Dt:LVi^x^^^^^ 

[0 0 4 0] :^m^(Dmimi o(DmM\z^ti\t. uu 

T#:GF(2">>) (m^l) ±©mk*-y hT^-^SrSlfr-5;5:«?) 
«^ 1 ©A;^g|5i^ 2 (OA;bSI5<i:*$tJ^ff^ i^n-;!/ 
ro3i!lfflSf5S;T*-DT. II1*5J;DC^2<75'^*^S|»#^ 
(cffrlBB 1 o:)Xti^f)^<b(DW, 1 cDmfcf-v hT^— ^S'^A:^ 

-^^^mt. ^i<Dm%^^\zm%^w.\(Dm\iyV'T- 
^a^umm^ 1 «)'^#^ji^s#i5;o^e«m;^j^A;'j-r 

^©pgi, ll2®^#^®(cMIB^2®A;^gK*^e.CD^ 

2<;Dmt'-y hT'-:$'*3j;^KBUlBm2»'^^m?S^ff^g;0^ 

?.<Dm;'jS:A;'a-r-2)SI®t, SS?#S(cS9ie^2<Dmm 
#©0!)tB;^;ft^:feJ;OfWIBIl2®mh'<y h5=-^$:A;^ 

t-^mi:> OTmss^o^e-BatBuicD^it^gi:, 
^20)mw^mt. mmn^^tiz^n^nmrnmn 
^thtit^^mii^^^, m$imio:>-<^mmnmmiz 
mi<Dmmm^^xf}i^. mmf^2<D^^mmwmmiz 
^2(Dmmm^^xtlV. m$Emn^mizmm^^moy 
tiitit:mm-r?>r^i^<Dm3<Dmmm^^xtiL. mtif^ 

mizm2cotiiijmn^mti^'^^. mw=EifjL-ji<Dm 

[0 04 1] *^BjcDgi*^ 1 1 (D^miz^rni, 

-jj^n^. m2<DVi^7s^^^k^^^^^mii^^^. 

mi<DXt!%\zmm.^ti. mt^W,2(DVi^7.^^^0^\^ 

.hi)mt^mM'e'J:i-)Vaim 2 <nx-)imzmm-^nxii 
0. mmw,2(n>uz^x^^^m. mrta^i. ^ 
2, 'mz(Dummmz^-<\:.xmuw,i(Dmnm.<n3k^vt 

[0 0 4 2] ifmmmM^m 1 2 (D%m\z^n\t, mu 
m 1 (Dwmm t. wib^ 2 ©lo^fa i A;'jt--2>gi® ^ . 



(10) 
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#S{Cr= { (m-1) mod (2k-i) } +1. s = 

2 f h k - 1 tJS 1 «JS^ « HfrgEm 2 CD 

(m- 1) ©2jiS^T«)f>y hk- l*nT;>5:ti 

[0 0 4 3] *%BJ(DiSj}<JS 1 3©%B<i(cJ;ntf, tt* 
Jai«*#^-:^a.-;W2®i:. Ill ®?J[]^{l*t^^T^ 

X. mmm»'ei^^-)V(Df^io)tiii]mzmmf^i(Du 

2 CDtli;^jg|5{CHuia^2 ® ^i^X:$'#|gWA;'J*«Si^$ 
fc^-fL> HutB^fft 1 »A;'3BI5(CHuffi|| 1 
;L-;K?5m 2 ® A;'jg|5{Cmiie^ 2 CO l/i/X^^^CDtli;^; 

-;KD^n^*n^ i <D\hti^i^<Dwim'm i coA:*gi5cj« 
i^b. fl«[ie*»tv3.-;KZ)^n^'nm2<DtH;'3^ffi0 

Wiam 2 WA:^a5tc»iSbfe^Si!e7t8lffliI8Sco$!l1W5!7 

2 cDai;'jai5tCBftlBm 2 CD Ui;x^'#SOA;'3;<)^" 

t^w.\(D\^i^x^^wt(om}^mwi-t^^mii. mum 

n=^Vo,-)V<Dm 2 ® A:^a5{cWfBm 2 kv'XrS'^© 

CO 0 4 5] :^mmm^m \ 5(Dmm\z^n\^. mrfB 

mn=^'Jo.-)V<D^n (n«. g^SIS:) [log2(iii-l) 

[0 04 6] 1 6 <D^m\Z^iX\i. i ® 

S (nSi^l) CD«Ittv3.-;KC*^bT. ■y-'fi7;U 
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{n (q-1) +1} tbT, ^KD^^mmn^mz 
r = 2P-i. s = 2 ri:bTs*Srft*$-&-&mi»iriiJ 
?W<i^<»:, m2ro-^:#*«©^g(Cr= { (m-1) m 
od (2P-1) 1+1. s = 2 riLTs^^ttS^-fr 
2 <Di|iiJW{t^iSrA;'J b. nfrlBSff ^ Vi-;i/Coa 
(m- 1) ©2jiSiiTCDf-y h p- 1;5>* 

1 ®«^tc:«WI2 i agOfft»^:>J:r-;KD^2<Ottl;^ 
tcMIBIl2<Dm»#®c7)tli;^^^;l. (m-l)<D2il 

"0 t*-;/ h p - 1 i^iu T-;i(.i«^(ctafttifB 1 se« 

*SE^>?3L-;uro||2®ffi::/jfc, S9I3 i SBod^^^v* 

[0 04 7] :^%m<r>mim i 7 wss^^tc j;n«. [log 

2 (m-1) +1] f@cDW5^:S 1 cDfgs:^ v'i— ;i.^#;l^®Pi 

-?-n^"n®W3B^*tvi3.-;i/^fWifT-2)fe«?)«i6 
iofii!ii»«^p<h. m2(Dmmmnmt, mscommm 

n. Ht(sB^ic^:>'3.-;wcD-?-ti-?ntfrfB^2CDai:'j;5^'iX: 

roBI}Sm2©A*SBlcSi^$tlT:feO, 0f€iJBk (k 

S«fC) ®^S^:i^i-;KC*fbT, r = 2k-K 

S = 2 r i bX S *^tt»$1±-g.^ 1 »fl5lJ1Hlfi^^^ 1 

(D^^m^M^'^lZ^^. r= { (m-1) mod (2 

k-i) ) +1. s =2 r<J:LTs**St#§-a--5>m2« 

mmm^^m2<D-<^mmMmmz^^. m-\<r>2m 

hk- i*n®«^{c:a*?^grotti;'3 

tbT^2C0^»^®ro|lS;^j$r#X.. m-l(75 2jiSJg 
mijtl.Xf^2(DXtl%i)^ibXtl^n^m\i.y Vy"—^ 

[0 04 8] :^mM(DmMm 1 8 ©^BJic intf, S3tB 
v' i CD m;^ S:?Sf 1 7S: -3 re U- v^X ^'^SfC 
A^T^^PtS^ty. *&j£7ca5SlHlgS«*il»:&iC;!iia 

fjtstl^. - - 

[0 0 4 9] *^BJ®|»*^1 9CD^g/i(cJ;n«. ;9o 
T«:GF(2«) (m^l) ±CDmf>> h5^-iS'*^»-rSfc«6 

40 romi«A:^g|5i:M2roA;^a5i$"&tJm^t>'rL-;i/ 

«A;'3l»75'>e)ro||l K)mb*>v h7='-^'75^A;^J^nsill 

i^j(inw.2oy-<^mm.'mm^t. nfriB^i«>mt*-y 

- rJ' *3 J; Z^'mlf B^ 1 « ^ # 6 « t±i A ;'J 

.Stl^^l®^S#©<i:, MSB^ 2 ©A^'jHK;^^ 6(7)^2 
(DmMy hx-^:feJ:U^ttrl3m2 (D-^^lgM^^S*^?. 
®m;'3*^*A;'3^n^^2a)^ff^©t, HirlBm2cDmff 
¥acD!±S^3fS^*5ci;a^MfB^2 ©mt*-y h-x-rS'Ti^A^J 
^tlsaSJ^et. WIBmi©^#S«It#ai:, WIB 

50 m2(o-<^mmM^mii^ mu^^^wct\z^ti^rim 
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[0 0 5 0] ^mm<Dm^m2 o<D^mizj;:n\t. 

OL-)l<Dm 2 (Dtiiijis^MXij-^n^. H 2 « U'v^X^' 

tcS^$nT*5 0, MIBm2CD^>^X5'#©755. MIB^ 
1.^2. mswfliiJtaifi^icjSUTmrlB^i colMWfjlw 

[0 0 5 1] 7^mm(Dm^m2 1 ®^Hj5tcj;ti«, tuiB 20 

^^mmW-^^iZr = 2k-K s=2 r tLX sm^ef 

m-^it^^KDmmm^t, ^2(D^^m^w^mzr 

= { (m-l) mod (2k-l) } +1. s = 2rtL 

M'ez^^-JKDm^^miZlit. (m- 1) ®2it^^-?? 
(D f h k - 1 *n <D«^ «MIBII 2 CD k v'T, ^ 

(DXi]izmmm2(Dmw^m<^ih-j:}^x-j]L-. (m- 
1) (D2mmimT(D\£y hk- i^n-cfjii^m^iizii-im so 

$im2<DUi^X^mm<DXi]lZmmm2(DUi^7.^^^ 
[0 0 5 2] *%f!W-W*J12 2(D^m\Z^ni:i. 

mio:)mm=^i^zL-)V2mt. m i coKassM^^ts^T^ 

^nm 1 ©til:;/3^^i!i®BfItB^ 1 (DX:)mizmWc\^. HfrlB 

^»^i?;i.-;K7)^n^nil 2 ©tu^j^fifi® Wism 2 o 

A;'ja5(c»^b< nfifBfliLt>^^-;H|(73|g^tcJ;-3T 10 

m^ntcm^izML. ^(Dmi<Dx-jjmzmmf^i<Du 
2 (Tixfjmzmt'iw, 2 (Dv-i^Ts^^mcD^mmm^ 

ti, mtEmW'^~Ja.-)V<J:>W.i(DWM\zmt'E,'m'\.<DU 

iy7.9^^<Dxii m^m 5 ffif f B*m ^ i/* J- - ;k;5^ 
2<D\!&-hmzm^%2<Du-j7.^^Wi<r>xijtiimm-^n 

[0 0 5 3] *:»?q»l»*J«2 3<Dmmz^n\i. 3 IS 
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^•5S2 01^v'X^'^StS:^^. WIB^ff^rv^i-;!/ 
(D^n^nW. 1 «!±i:^j^ftiirofltrtBm 1 <75A;'jBI5lct^» 

MIB*»^Vi--'l'«^n^'n^2«ai;/3^£(|firoBtl 
fB^2roA:'jgBtCgE«gb. WIB^S^:>^i--'l/POi^^ 

-)V(Dm2(Dx-jjmzmm'm 2 (DUz^x^^^mo^mm^ 
mm-^n. m%m»'E'j:L-)i(Df^i<Dtii^mizmmf^ 

i<DUi^7.^^m(DXf]mm^n. m^mwEi^:^- 

)V(dW. 2 (DWimzmt^W. 2 (DVi>7.^^Wc<r)Xtii)^^ 

[0 0 5 4] :^mn<Dmi^m2 A<D%m\z^n\t. mm 

mW'E'ya.-)V<Dlkn (n«> g<5«fc) [log2(m-l) 

+1] t-^n^mm.^m.m.m^^'^ts^wm^^-^ 
[0 0 5 5] *%Bji®w*^2 5(Dmm\z^n\t. mm 

^atcJ:0. i©e (n^i^l) (O^fft 

fc^^fr, p= {n (q-1) + i} iiLT, ^ 1 
^m?1lff#©(Cr = 2p-i, s=2 riUTsm^stm 

{ (m-l) mod (2P-1) } +1, s = 2 r <i: 

sm^9^nt^^2(numm^t^xiih. flfriBi^s 

®*©tviL-;KDa#?#atC(±. (m-l)®2ji^ 
mX'OMy h p - 1 *n co«^{c«mflE i SBW^S^ 
i^3.-}V(DW, 2 rom;^(cSfrtBil 2 romst^Swai;^!*-^ 
A, (m- 1) ®2ji^^T<Dt*-;/ hp- l7&UT/j:l> 
«^lC«HfffB i mS(DmW=Ez^a.-)V<Dm2(Dmt}^, 
MSB i aaro^ff^i^i— ;UCDm2 c75A:^g|5/0^'=.CDmf 
>y h^'-^i:-r-2>ll3W$iJ1ilim^*A;'j-r-5^^fej£7CJS 

[0 0 5 6] *5!?g«W*a2 6®5!?B{Cj;n«. [log 

2 (m-l) +1] fi«gf jRJS 1 comwEi^:r—)it, ^nt'ti 

mts m2<Dmmmnmh, f^3<Dmmm^mil^^^ 

^um^^t^^^. st[SBms^>'i-;K©-?-n^'nm 

1 (D^mm(r>mtimw-^P:^-^)V(nw, i ©A:^ja5fci* 

©B9l3^»^r v':i-;KZ)m 2 (DA:'3g|5(CS«^SnT*3 
D, mrlBSiiJiail^Stt. HJT^agk (kti. 0)* 
#^:Vi-;HC?SfLT, r = 2k-i, s = 2 r t s 

ffe?£itiE$-a:^^ 1 ro3;«(t^^m i ro-^^^am^s 

tCJ^;^. r= { (m-l) mod (2k-i) } +i, s 

= 2 " tLxs^^mw^'ft^w.2(Dunmn^w,2(D 
^^^m.w^wiz^?i. m-i<D2mmmzii»^\iy 

h k - 1 *n (Dm-^\zWR^Wi<r>m:)i h UTM 2 WfglL 

^©(75m:'j*-^A.. m- lCD2jt*^tC43tt^h*-y hk 
- 1 *s 1 Ttt;^El.^«^(C«M«?^S«m;'3 i bTmrlB^ 

2 0A:'jSR*^e)A;'j$n-Smf«> 
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[0 0 5 7] :^mj]<D-m^m2 7 (O^BJtC itl^, fflflB 
TW(2ni) (m^l) ±<Dm\zy hy^-^^mW-t^rc 

Wm^(D%m-Jo^'V$>'oX. p= {n (q-1) +i} 10 

tx^T. mi(D^'^m^w^mzv = 2v-\^ s = 2r 

m^W-^mZY= { (m-l) mod (2p-1) } + 

1, ^ = 2r ti\^xsm^i\W'r^m2(Dmmtnt^ 
xti^^Wtmt. TCi-i(D2mmmz^\'y:b\iyh\^- 
1 (kti. mm) mi(Dm^\zmu^^(D^ijti.x 
w,2(Dmw-mk(oWxfj^^'7L. m-i(D2m^mz^\'i 

hVi-lf)^l'Vm^\^^i^^\z\tMU^Wc<D\!A1it 

\^Xmt^W,2(DXti^i)^^X-J-}^n^Tn\iy h^—^^ 

[0 0 5 9] i^mmmMm2 9(o%m\zxn\t. :ffu 

Tm?(2^) (m^l) Ji(Dm\:iy hy'-^^mW^^rz 

^mf)^^<Diti-jj^mw^mzxtf'r^mmt. m2(Dx 
^o)thti^mw^mzx-jjr^^mt^^tsmw:^m^ 

(q-l) +i} tLT. mi<D-<^mmW^mzr= 30 

2P-1, s = 2 r tLx sm^Em^-tt^rnKDmrnm 
nt. m2(D^^mmw^mzT= { cm-i) mod 
(2P-1) } +1. s = 2rtLxsm^mW'r^m2 
(Dmmm^L^x-jjL. m~i<D2mmmiz^i^^\iy 
hk-i (kti, ^rm) ^^^KDm-^izMR^^cDOit} 
tLxm2<Dmw^^k(Diht}^^x. m~i.(D2m»m 
^^-^ t: y -h~k—i-^^ -1- xm^v^m-^^ ^tmn^^co 

tti-Jj LLXm$^m2 (DXtjm^^^X-Jj^n^mliy 

iQ 0 ^ 0] i^%m<Dmim,^ Q(Dmn\z^n\t. i^u 40 

T^*:GF(2«i) (ifl^l) ±C0mlf^y hT-'-^^^ST'&^t 

mkt^^(D^ij^mwm^\zx-j3^^^mh. m2(DX 
^(Di^t^^ij^mw^mzx-jjr^m^L^^tsmw'jjm^ 
^'^mu&mm^x^'DX. mB.mmw\t.. v= {n 

(q - 1 ) + i } t LT, ^ 1 (D^^m^m^^^\Z r = 
2P-K s = 2 r^L.TsS*ftSL$i±^^l(^3!fJPfi 

m2(D'<#*?g##|&tCr= { (m-l) mod 50 
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(2P-I) } +1, s = 2 r<hLTs^^tt^-r^ll2 

<DUMmnt^X-):i\^. m- l(D2m^mz^n^\dy 

t\^Xm2<DmW^WL^Wl^^X. m-l<D2ji^Jg 
^c^ott'^e^y hk - l;^nTtS;S:ii«-&tctSSSi^©o 
V^i] t\.xmmm2 (DX-)3^f)^ibX-))^tl^m\zy V^T 

T^*:GF(2ni) (m^l) ±(Dm\i y h^—^ ^mW^ ^tz 

w^mf)^^<Diht}^^xti^n^mm^mii. ^2(dx-jj 
(Dih-jj^^xtf^n^mw^^t^^tsff&nmmx^'D 

X. p= {n (q-l) + i} tiyX. mi(D^^m^ 
W^m\Zr = 2P-K s=2rtLXsm^mW^'tt^ 

f^KDmmm^t. m2(D-<^m^^w^^^izr= { cm 

-1) mod (2P-1) } +1, s = 2r^L,Ts^<^ 

mw^i±^m2 <Dmmm^t^xtlr^rci5b(D^^t. 

m-l(D2mmmiZ^\^f^}^yh\^-l (k«. 

m i^n(Dm^\zmu^m<DmtJti.xm2(Dmw^m 

(Dmtl^-^^. m- l(D2mmmiZ^i^1-^]dy hk~ 1 

-^^ 1 xm^i^^m^^iz^rMummo^ihtit: Lxmtm 2 (d 

XlJ^-fj^^Xtj^n^mlriy hy^—^^^^^fz^sbO)^ 

[0 0 6 2] :^^Bn(Dimm3 2(Dmmiz.kn\t. 

T#:GF(2ffl) (m^\) ±(Dm\iyh'T—^^mWT^rz 

w^^^^^<Dititi:^^xtj^n^mM^^t. m2(Dx-jj 
(^o^tj-fj^xji-^n^mw^^h^^t^rnDtjiEm^mx 

S)oT, p= {n (q-l) +i} chUT. ^ 1 CO^^ 

m^w^mzT^2J»-K s = 2 r ti.x sm^mw-^ 
^^mi<Dmmmnt. m2(D^^mmw^mzr = 

{ (m-l) mod (2P-I) } +1. s = 2rtLX 

s m^mmr^m2(Dmmm^^^x-j:j-r^rci^(D^mi 

m-l(D2m^miZt^n^\iyhk-l g 

mm 7t/^n-cD#^-fc-M^^#g<^m:^t: iJTm2 <7)^©# 

m(Dm-Jj^^^. m- 1(7)2 hi^y hk- 

1 1 x\tr^\.^m^iz\tmigi^m(omt3t Lxmt^m 2 

<DX-J-jU^^^X-Jl^tl^m\iy hy^—S^^^^^Tzib(D 

[0 0 6 3] :^^mm^7i^m3 3<Dmji\z^n\i. 

T#:GF(2n') (m^l) ±(Dm\iy hy"—^ ^mM^^fc 

^^^^^^^(Dihm^x-jj^n^mw^^t. m2(Dx-jj 

<Dm-jj^^x~jj^n^mw^mt^^tsmmx$>r:>x. p 
= {n (q- 1) + i } tLx. mi(D-<^mmw^m 

{c:r = 2P-i. s = 2 r tLX sm^wm^it^mi(D 

mmm^t. m2(D^^mmw^mzr= { (m-i) 
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mod (2P-0 } +1. s = 2 ri:L.Ts^*tm-r 

2mmm\z^i^i^\iyhk-i {k\t. ^mm f)^i<D 

[0 0 6 4] 

m^^':>xmmr^. ^mmz^\^^x\^. hw {%) 

x(r>2mmmz^n^;\^y^m^. 

(DWi. a 0 GF m \z^\-y^ 1 . Mti^ff [HlSScT) u-r 

[0 0 6 5] mA(Dmn=e-J=L-)V (S*jg»^>^:x- 

^^x^mi \z^n^^^'^-j=L-)vm<Dmmm^\^. 
-r^o ^Tc. Wiy^r^mi 2(D^o\z/'^^':f^^>it'r 

^z,thx^^. 

[0 0 6 6] m^^^mumwei^u.-Mt. 2m 
(Dmnm^t2m(D2(D^^mmn\B\^ (2y^mmw^ 
rfo) . ^^zsmtiBcD-^u^^xmi^i^n^. a-^^ 

mmMmmz^i^Xk^i^<':::>\zt^Mt. =ez^a.-)]/ 

(Dmmm^tLxnwi>^r)^:^^n^ (@4) <, nnifm 30 
^tLx^mr^m^ ms. me) . m4(Dmw^z^ 
zL-jv^im&s±miK "ecDrntj^ui^Ts^izmm-t 
ui^x^mmimm^x^^h(D^m^\ trnji 

(D^m\z'i)t'DXM€mmn^±f&r^o 
[0 0 6 7] ms(DT)i:^vxA^m^tLx^m'r^ 

^mmiz-oi^^xmrn-^^o z:<Dy)ia*v XA^^i^^i^^n 40 

i^^^m\z\5}^mm'rn\im^'B:t)^iB\^f)mh>n^ 
xmfr'\B\^tr^z.t^x^^o mir-m^tr^m^. 

[0 0 6 8] /j:^, ±32T;i/d''JXATti 
[0 0 6 9] 

[gel 0 ] 50 
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(m- 1) mod (2*^-^ 

t^^tm^i^w-'^ff^x^^^<kv\zM.x^mmy)^$>^ 
f)^, cni,tmm\z\t ^m-i<D2m^^<Dot>Titk-- 
1 1:^:/ h^fflmr^j mif^x. ^iDisbxm^/\'-\^xm 
^x^^ m^^t^itmrnz-r^m^it, zn^it^m, 
mtu^<Dx\ mmnmiz^^m^mmi\::^^y^m) o s 
Tc. 2<D-<^mmMhmmts:mmxi^ti^(Dx&:^mi,z 

mWtUi^x^tc{^(Dnysht^^^x^\.K 
[0 0 7 0] Z(OTJl:J^) XM^^miflBimtLrz 

<h#, m:^mmizmtx^^j:oiz't^(D\mmx& 

n ^ cT^tSf ijT^^^m ct o T^to ^ ;i (h m izi^^ L 

TS^bT-sc^t^, ;^-~ycDiHiik<h, ^^mmW'0:>-<^m 

ic 

[0 0 7 1] 
[|S1 1] 

{ (m-1) mod (2^"^) +1) 

mrrzi^xn^^o 

[0 0 7 2] m^-^tDitm^tLxmrn-r^m^ m 
7) . m4(Dm:^m^'ez^zL-)u^mm\z. 

[0 0 7 3] 
[mi 2] 

[log>-l)]+l 

mtr^^(Dx\ ^mzj^omm^mmitx^^o t^^. 
m^^mui^T.^xm-DX^^. ^:i'f)^^mwn^^y^ 

3-HT^^<htCcfcO. Q:M(Dm{ztmx^^^^f^m 
^^m^LXhJ:\^\ 

[0 0-7 4]-@-5-(D^?^i DT; *S£-^>^:i-;i7S:TfB 

[0 0 7 5] 
[^13] 

[logj(B-l)+l]^n^l 

<^i&miH<Dnm^umzi^mvx'i^^n^iB\mz. ms 

tmmizuzyT.^t^'Ei^zi-jKDmmm^^muLx 
m^^mfS^^^zthx^^ me) o "tcoa (q^i, 

-^^i^JlSlZ^^^X. ilSS(n^i^l)0^ 

vrL-;i/<7)3HjaAyj{C(i, mS(Dn (q-1) + i1t-r 

Lfcm-^. i©Ba)^>?^~;i/tc^iEI8co 1 , 4, 7, 
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(cti3, 6, 9, ""^-(^juso^mmmn^. it-f^;i/ 
[0 0 7 6] gi4. 13 5. me. m 

[0 0 7 7] m= 1 5 (DU^'^tD'^m^^miz. mmz 
^(D^oummmn^'Ez^:j.-j\^iz-^pi^A^^m9{z^ 

-To 

[0 0 7 8] m= 1 5C0«^, **^>^^-;i/^4'::?lt 
bl, 2, 3, 4<h-r^o <lc^<h^. E9fC^-rj:3tC 

0'<^^i^^InIiS2«. 2m?^#^ff^o 

izj:-Dxm^nrzm^^m^^^o 

[0 0 7 9] m= 1 5T. MS (D^oUM^m^ti^T 
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[0 0 8 0] ffiC0mtCC>l^Tfe> |WHIIt;iS*^ 

(1) mscD^oizmffm^tLTm^LTzm'^ : nf» 



F e r m a t 



F e r m a t 



m- 2 

[log2 (in-l)]+Hw(in-l)-l 
[log2 (in-l)]+l 

1 9 2<Dm'^ 
19 0 
: 1 3 
: 8 
^fc. m= 5 11 <?)J^^, 
Fermat: 509 
: 1 5 

: 9 

[0081] (2) m7<D^o izm^'^ioitms^t lt 

Fermat: m— 2 

: [log2(m-l)]+Hw(ffl-l)-l 
: [log2(m-l)]+Hw(m-l)-l 

[0 0 8 2] ^Tz. U<7">'> (Xtf~K) fl. 



{ [log2(ni-2)]+l} *^ 
{[log2(in-l)]+Hw(m-l)- 

[Iog2(m-2)]+l} 

II 0(7)^/^ 



F e r m a t 

F e rma t <h*#r£;0^^^)o<hfe^(/^ 
=f U X A 2^ ¥ J£ K 7=- > X CO a ^ <^ . 

- [-0 0 8 3-]- ^:ht^^t.-^^-t-. *^ffi^^^-^Higs-y-<x 

^^^(hl^DTFe rma t n^^^Z(i^r^< U-dTz 
#m<D*?j^i>(D (=F e rma t tmC) V-iv^ 

1 1 titl. *^Hj[c^3l^T. m= 1 4, 15, 16hL 

[0 0 8 4] m\2\Z\X. *5§BJ<7)^rii^7C^JI^lH]SSC0 

mi \z^\.fz%mm(nmmzDwxx. ui^x^^R 

1, R 2;^^^5iJ[jp$nT(.i'5o ^ri^(DnhU^TzV-J7. 
^Rl, R2^S, 01 2fC^Lfe^?£j^7ESa»IlIgS<&1t 



1} *sa[§g(7)l/-<'r'>>' 
[0 0 8 5] 

[0 0 8 6] mmzm^^7^:^(Di^^. F e 

rma t <h|t|S^(C§BT*^ ()lIHjy(Hlg&<h UT-^^L 
fc«^) o U>?y^5^C0fB»;&^^2fii:^W(C^*oTl.i^ 

^m%W(i^%m\L\z^>^mx^^. 

[0 0 8 7] 3tfi^ [4] ^tc$)^ Composite Fie 
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[01] Feriiiat«^a*ffl^^itfif*®*^feii^7C}JIS«T 'O 
[0 2] fi£*«»ffiise7tillS©T;i/mjXA**ffijtSr 

[133] ^^m<DmmmyLmw(Dr)vzf^)XA^7f:i^rz 

[04] ^^BJcDrnffitS^i-Jl^S^L-fcBI. 
[0 5 ] *^?g®^?£j^7n}|l»lll?S^* bfcSc 
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* [0 8] 2^5!BJ^cffl^iS3iIJ^ill^i^*#AS;fe«)«^Hn- 

K^*bfe0. 

[0 9] *^BJ5^cffl^i^$^J^^?lt^Sr^Js^tfc0. 

[010] 2|s:7;Wrf'JXAtii£*«T;i'Z/'JXAi:0DU 
[011] 2|s:^BJi«7;UrfUXAlcJ;S5=-'-^7P-y 

[012] mi iz^i^rzmmm^mwmmzu-jT.f'^ 

[??^roUiB^] 



u 1- 

u 2- 
u 3- 
u 4- 
u 5- 
S 0- 
S 1 • 
S 2- 
R 1 ■ 
R 2 



m 1 (D^^mt^w^m 

W. 1 

ll2<D^SE#g 



:0i] 



<$) — <*) 




FermaL<7)^ajCj:48fS[iS^,CO0i|(m=16) 



[04] 



[0 9] 



Lll 




S2 SI \ / SO 

u4 u5 



mr15(735attjagl5)B 













A 




A 




A 


B 


— 


B 




B 














tt^BftiJffiisa 










22ft 2' ft 






2-ft 23ft 


ftSFQBztil;^ 




(K**;^^) 2'ft 


ftimftzm^ 



(16) 



^m2 0 02-23999 



m2] 




[EI 3] 




X65534 






13 Jl-^t<^r/^=^''>lXi^(c:J;^^l^^:i§^¥.<7)0l](m-16) 



[08] 



'<*»ttWt?'M2ll. 2«{(«-I),«iod(2»-')} +!***'»» 



-*eflm»iaMaii.2tf?{(«-i)oiai(2*-»)} +i***bi-i9[ 

m:^BK:ft»EBrft2(om/]«4IR 



J 

I 



Ell 0] 



[toh*s algorithm 
our sigorithm j I ! If 
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[HIS] 



\ 



li\ ISZl" 



f SB 
}a>'<»s] , <4 



(torn) 



[@6] 
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[0 7] 




[loga(m-1)]+1 Ig 





A 






A 




A 




B 






B 




B 



CHI 2] 




AM. 



' [log2(m-1)]-H Ig 



A 




A 


B 






tif 




tft 
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111] 



(a) m=l4 



jk=0 



k=1 




Jk=2 



(can be shared if mapped to hardwars) 



(b) m=:15 




<can be shared it mapped to hardware) 



[JittiB] ¥^1 3^5 1 0 (2 0 0 1. 5. 1) [ffliE^S] 

' - - - - mmmmm^-ymm m-5-] 
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A*. 
A 



lam 



J zo^^jni 1 

•aringfta 



unr 




A 
B 



[lofe(m-1)]+1 ^ 





A 




A 




A 




B 




B 




B 



IT 
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W^;ilS;*:?amTSirBT1623#Jffil4 0*T 
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